Summary. Compared with blood plasma, rete testis fluid (RTF) from rams was found to contain a higher concentration per unit volume of the enzymes that occur in the sperm acrosome and in the kinoplasmic droplet, but the levels of these enzymes could be reduced by high-speed centrifugation. Other enzymes present in blood plasma were also found in RTF but at a lower concentration per unit volume. Because of the low concentration of protein in RTF, however, the activity of most of these enzymes per unit weight of protein was higher in RTF than in blood plasma. The concentrations of these enzymes and the total protein concentrations were only slightly reduced by high speed centrifugation. There was no appreciable concentration of the X-isoenzyme of lactic dehydrogenase in RTF and the activity of most enzymes per unit weight of protein was less in RTF than in the testis.
INTRODUCTION
Fluid collected from the rete testis of rams has been shown to contain only a fraction of the protein found in blood plasma (Setchell, 1970) . The protein which is present is mainly albumin but there are suggestions that the fluid may contain some specific proteins (Johnson & Setchell, 1968) . In an attempt to clarify this problem, the activities of a number of enzymes have been measured in rete testis fluid (RTF) and blood plasma. The enzymes chosen were either specific to the testis, normally present in blood plasma or lysosomal enzymes normally present in the acrosome of the spermatozoa and the kinoplasmic droplet.
An inhibitor of proteolytic enzymes such as trypsin has been found in seminal plasma and it is thought that removal or dilution of this enzyme may be important in the processes of capacitation and the acrosome reaction (see Bedford, 1970 (1968) . Purified trypsin (from bovine pancreas; Boehringer, Mannheim, Germany) was dissolved into 1 mM-HCl-10 milCaCl2 solution (1 mg/75 ml) and N-benzoyl-DL-arginine-p-nitroanilide-(BAPA; Sigma) was used as substrate (1 mM solution in distilled water). The incubation mixture contained buffer (0-1 M-tris-HCl, pH 8-0), trypsin solution, sample and substrate solution, 0-2 ml of each. Before the substrate was added, the tubes were preincubated at +37°C for 15 min. The actual incubation lasted for 60 min and the reaction was stopped by adding 0-4 ml sodium acetate-HCl buffer (1-0 m, pH 4-2). Optical densities were measured at a wavelength of 383 nm. The results are given in inhibitor milliunits (1 inhibitor unit is the amount of inhibitor which reduces the hydrolysis of substrate by µ /min at +37°C).
Protein content
Protein was determined according to the method of Lowry, Rosebrough, Farr & Randall (1951) using a standard curve prepared with bovine serum albumin (Armour, England).
Gel filtration
Filtration on Sephadex G-75 gel (particle size 40 to 120 µ ; Pharmacia, Sweden) was used for separation of trypsin inhibitor from rete testis fluid according to the manufacturer's instructions ; fractions were eluted with tris-HC1 buffer (5 mM, pH 7-5, NaCl 0-15 m) at a flow rate 0-1 ml/cm2, min. The size of the column used was 1 · 4 60 cm and the volume of fractions collected was 2-3 ml.
For the determination of molecular weight, Blue Dextran (Pharmacia), bovine serum albumin (M.W. 67,000; Bayer, Germany) and L-tryptophan (M.W. 204; Hopkin & Williams, England) were used as reference substances.
Electrophoresis
The electrophoretic separation of LDH isoenzymes in blood plasma, rete testis fluid and ram testis extract was carried out with agar gel (Agar noble special; Difco) as described by Wieme (1959 (1962) .
The electrophoresis and the detection of GOT isoenzymes were carried out with agar gel as described by Boyd (1962 Thorne, Grossman & Kaplan (1963) . For separa¬ tion of non-specific esterases, starch-gel electrophoresis was used as described by Smithies (1955) . The electrophoresis was continued for 10 hr at 10 V/cm. Enzyme bands were visualized with a-naphthylacetate (Vanha-Perttula, 1966 The only enzymes present in higher concentration in RTF than in blood plasma were those usually thought to be present in the acrosome and the kinoplasmic droplet, e.g. N-acetyl-ß-glucosaminidase, acid phosphatase, arylsulphatase, and hyaluronidase (Hartree & Srivastava, 1965; Dott, 1968; Dott & Dingle, 1968) ; these differences were even more pronounced when the activity was expressed per unit of protein. However, the activities of the lyso¬ somal enzymes were markedly reduced by high-speed centrifugation of RTF. This suggested that the enzymes were associated with particulate matter but the majority of spermatozoa still had their acrosomes and droplets attached as judged by phase-contrast microscopy.
All the non-lysosomal enzymes studied which are normally present in blood plasma were also present in rete testis fluid, but at a much lower concentration per unit volume. If allowance was made for the differences in protein concen¬ tration, enzyme activity per unit of total protein was similar in RTF and blood plasma for some enzymes studied, slightly higher in RTF for some and con¬ siderably higher for several enzymes, including MDH, GOT and alkaline phosphatase. There was no obvious relation between the molecular weight of the enzyme and the ratio between its concentrations in RTF and blood plasma. The activities of all the non-lysosomal enzymes were only slightly reduced by centrifuging RTF at 100,000 g for 1 hr and this centrifugation also produced only a slight decrease in total protein concentration.
The RTF contained only low concentrations of those enzymes which were present in higher concentration in the testis than elsewhere in the body, e.g. SDH and the X-isoenzyme of LDH (Table 2 and Text- fig. 1) in the epididymal seminal plasma of both species. The concentrations in RTF were less than those found in seminal plasma (Table 3) but much higher than those in blood plasma. However, the specific activity (units of inhibitor/mg protein) was higher for RTF than for epididymal or seminal plasma in the ram. In the boar, the specific activity of the inhibitor was comparable in RTF and epididymal plasma, but both activities were about half the level found Text- fig. 1 . Diagrammatic representation of the isoenzyme bands in blood plasma, rete testis fluid and testis extract (for abbreviations, see text). The arrow indicates the point of application of the sample, c : cytoplasmic isoenzyme ; m : mitochondrial isoenzyme. 1, 2, 3, 4, 5 and X refer to the isoenzymes of LDH usually referred to in this way. More intense shading indicates a more intense staining of the gel.
in seminal plasma and very much less than that in seminal vesicle secretion. Cowper's gland secretion had negligible activity (Table 3) .
The inhibitor could be separated on Sephadex G-75 from the majority of the protein and its retention volume was very similar to that of pancreatic trypsin inhibitor (Text- fig. 2 ), suggesting that its molecular weight was about 6500.
DISCUSSION
These results indicate clearly that, in rams, indiscriminate transfer of enzyme (Dott, 1968) The virtual absence of enzymes specifically associated with the testis was rather surprising, but adds support to the thesis that secretion of the fluid is largely independent of the germinal cells (Setchell, 1970) which appear to be the cells containing the specific enzymes (Bishop, 1968) .
The presence of a high concentration of an inhibitor of trypsin in RTF of rams and boars and an even higher concentration in epididymal plasma has very considerable importance in our understanding of the mechanism of capacitation. A trypsin-like enzyme is associated in rabbits with the acrosomes of epididymal and ejaculated spermatozoa and is probably concerned in the penetration of the zona pellucida (Stambaugh & Buckley, 1968) . It has also been suggested that this enzyme is normally inhibited by a trypsin inhibitor in the seminal plasma (Zaneveld, Srivastava & Williams, 1969 , 1970 . Although 'decapacitation factor' was also present in rabbit epididymal secretions (Weinman & Williams, 1964; Robertson, 1969 , quoted by Zaneveld et al, 1970) it was thought that most of the seminal inhibitor came from the accessory glands because of the much higher concentration of inhibitor in seminal vesicles than in the testis or epididymis (Haendle, 1968, quoted by Fritz, Fink, Meister & Klein, 1970) .
It is clear from our results that the concentrations of inhibitor in the semen of boars are much less than those in the seminal vesicle secretion. Despite their size, these glands contribute only about 20% of the ejaculate and the concen¬ tration of other substances specific to the seminal vesicles are also reduced by this proportion (Mann, 1964) . The activity of the trypsin inhibitor appears to be reduced somewhat more than this, but the comparisons were not made on the same animals, and are therefore not entirely valid. However, the sperma¬ tozoa are not likely to come into contact with undiluted seminal vesicle se¬ cretion, so it is probably the concentration of inhibitor in ejaculated semen which should be considered, rather than that in the vesicular secretion.
The present results make it quite clear that ram and boar spermatozoa are exposed to a high concentration of trypsin inhibitor from the moment they leave the testis and probably from the time they are liberated from the germinal epithelium. Assuming that the inhibitor can enter the spermatozoa, the trypsinlike enzymes in the spermatozoa which facilitate penetration into many cell
